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tuberculosis Delta RD1 Delta ***panCD*** (mc(2)6030) mutant undergoes 
limited replication in mice, and yet is both significantly safer than BCG 
in immunocompromised mice and also safe in guinea pigs. Additionally, the 
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AB Provided are * * Mycobacteria* * * deleted in at least a portion of a 

region 3 ESAT-6-like gene cluster. Also provided are * * Mycobacteria* * * 
comprising a mutation in an roc-1 gene. Addnl., vaccines comprising these 
***mycobacteria*** are provided. Further provided are methods of 

making 

a recombinant ***mycobacterium*** , methods of modulating an immune 
response in a mammal, methods of inhibiting IL- 12 prodn. in a mammal, and 
methods of stimulating IL-12 prodn. in a mammal. Vaccine adjuvants are 
also provided, as are methods of modulating immunity to a target antigen 
in a mammal. Deletions of esat-6 lei p-01 0 from R3 alone, as well as the 
entire region were generated in M smegmatis. It was confirmed that the 
entire R3 deletion from M tuberculosis was essential, whereas the 
esat-6/cfp-10 deletion is not. The R3 mutant in M smegmatis upregulated 
IL-12 transcription, whereas the esat-6/cfp-10 deletion had no effect on 
IL-12 in M smegmatis or M. tuberculosis . Further, complementation of the 
M. smegmatis R3 deletion with M tuberculosis R3 restored the IL-12 
suppressive phenotype. 

TI Engineered ***Mycobacterial*** strains modulating IL-12 and its uses 
as vaccines for improved immune responses 

AB Provided are * * Mycobacteria* * * deleted in at least a portion of a 

region 3 ESAT-6-like gene cluster. Also provided are * * *mycobacter ia* * * 
comprising a mutation in an roc-1 gene. Addnl., vaccines comprising these 
***mycobacteria*** are provided. Further provided are methods of 

making 

a recombinant ***mycobacterium*** , methods of modulating an immune 
response in a mammal, methods of inhibiting IL- 12 prodn. in a mammal, and 
methods . 
IT Esophageal disease 

(Achalasia, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Pneumonitis 

(Autoimmune, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Bacteremia 

(Disseminated, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(ESAT-6-like gene cluster, deletion of; engineered 



***Mycobacterial*** strains modulating IL-12 and its uses as 

vaccines 

for improved immune responses) 
IT Epididymis 

(Epididymitis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Inflammation 

(Epiglottitis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Inflammation 

(Fasciitis, treatment of; engineered ***Mycobacterial*** strains 

modulating IL-12 and its uses as vaccines for improved immune 

responses ) 
IT Kidney disease 

(Goodpasture syndrome, treatment of; engineered ***Mycobacterial*** 

strains modulating IL-12 and its uses as vaccines for improved immune 

responses) 
IT Kidney disease 

(IgA nephropathy, treatment of; engineered ***Mycobacterial*** 

strains modulating IL-12 and its uses as vaccines for improved immune 

responses ) 
IT Immune disease 

(Immune complex disease, treatment of; engineered ***Mycobacterial*** 

strains modulating IL-12 and its uses as vaccines for improved immune 

responses) 
IT Bone, disease 

(Paget 's, treatment of; engineered ***Mycobacterial*** strains 

modulating IL-12 and its uses as vaccines for improved immune 

responses) 
IT Genetic element 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(R3, deletion of; engineered ***Mycobacterial*** strains modulating 

IL-12 and its uses as vaccines for improved immune responses) 
IT Genetic element 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

( ***rdi*** r deletion of, in attenuation of * * *Mycobacterium* * * ; 

engineered ***Mycobacterial*** strains modulating IL-12 and its 

uses as vaccines for improved immune responses) 
IT Arthritis 

(Reiter's syndrome, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Abortion 

(Septic, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Immunostimulants 

(adjuvants; engineered ***Mycobacterial*** strains modulating IL-12 
and its uses as vaccines for improved immune responses) 
IT Respiratory distress syndrome 

(adult, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 



IT Transplant rejection 

(allotransplant, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Inflammation 

Spinal column, disease 

(ankylosing spondylitis, treatment of; engineered ***Mycobacterial* 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Antiarteriosclerotics 

(antiatherosclerotics; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Eubacteria 
Pathogen 
Virus 

(antigen gene expression; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Macrophage 

(apoptosis of, induction by ***Mycobacterium*** ; engineered 
***Mycobacterial*** strains modulating IL-12 and its uses as 

vaccines 

for improved immune responses) 
IT Autoimmune disease 
Inflammation 
Thyroid gland, disease 

(autoimmune thyroiditis, treatment of; engineered ***Mycobacterial* 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Amino acids 
Vitamins 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

( ***auxotrophy*** for, in attenuation of * * *Mycobacter ium* * * ; 
engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Urethra 

(disease, urethritis, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Allergy inhibitors 

Anti-AIDS agents 

Anti-Alzheimer's agents 

Anti-inflammatory agents 

Anti-ischemic agents 

Antiarthritics 

Antiasthmatics 

Antibacterial agents 

Antidiabetic agents 

Antifibrotic agents 

Antimalarials 

Antirheumatic agents 

Antitumor agents 

Antiulcer agents 

Antiviral agents 

Complementation (genetic) 

Genetic engineering 



Human 

Immunization 

***Mycobacterium*** 
***Mycobacterium*** avium 

***Mycobacterium*** avium paratuberculosis 
***Mycobacterium*** bovis 
***Mycobacterium*** fortuitum 
***Mycobacterium*** habana 
***Mycobacterium*** intracellulars 
***Mycobacterium*** kansasii 
***Mycobacterium*** lufu 
***Mycobacterium*** phlei 
***Mycobacterium*** scrofulaceum 
***Mycobacterium*** smegmatis 
***Mycobacterium*** tuberculosis 
Vaccines 

Virulence (microbial) 

(engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Interleukin 12 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Antigens 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Granuloma 

(eosinophilic, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Parasite 

(eukaryote, antigen gene expression; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Promoter (genetic element) 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(for antigen gene expression; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Transplant and Transplantation 

(graf t-vs . -host reaction, treatment of; engineered 

***Mycobacterial*** strains modulating IL-12 and its uses as 

vaccines 

for improved immune responses) 
IT Lung disease 

(granulomatous, treatment of; engineered ***Mycobacterial*** 

strains modulating IL-12 and its uses as vaccines for improved immune 

responses ) 
IT Cyst, pathological 

(hydatid, treatment of; engineered ***Mycobacterial*** strains 

modulating IL-12 and its uses as vaccines for improved immune 

responses ) 
IT Tumor necrosis factors 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 



(induction of; engineered ***Mycobacterial*** strains modulating 
IL-12 and its uses as vaccines for improved immune responses) 

IT Respiratory syncytial virus 

(infection, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Reperfusion 

Spinal cord disease 

(injury, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Diabetes mellitus 

(insulin-dependent, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Animal cell 

(mammalian; engineered ***Mycobacterial*** strains modulating IL-12 
and its uses as vaccines for improved immune responses) 
IT Nerve, disease 
Pain 

(neuralgia, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Inflammation 

Nerve, disease 

(neuritis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(nlaA, deletion of, in attenuation of ***Mycobacterium*** ; 
engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(nuoG, deletion of, in attenuation of ***Mycobacterium*** ; 
engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Apoptosis 

(of macrophage, induction by ***Mycobacterium*** ; engineered 
***Mycobacterial*** strains modulating IL-12 and its uses as 

vaccines 

for improved immune responses) 
IT Eye, disease 
Inflammation 

(ophthalmitis, Autoimmune, treatment of; engineered 

***Mycobacterial*** strains modulating IL-12 and its uses as 

vaccines 

for improved immune responses) 
IT Inflammation 
Pericardium 

(pericarditis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 



Inflammation 

(polyarteritis nodosa, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Enterocolitis 

(pseudomembranous, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Granulomatous disease 

(pulmonary, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Injury 

(reperf usion, treatment of; engineered * * *Mycobacterial* * * strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(roc-1, deletion of, in attenuation of * * *Mycobacter ium* * * ; 
engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(secA2, deletion of, in attenuation of * * *Mycobacter ium* * * ; 
engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT Shock (circulatory collapse) 

(septic, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Inflammation 
Vein, disease 

(thrombophlebitis, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Inflammation 

Thyroid gland, disease 

(thyroiditis, treatment of; engineered * * *Mycobacterial* * * strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT AIDS (disease) 

Allergy 

Alveolitis 

Alzheimer disease 

Amebiasis 

Anaphylaxis 

Appendicitis 

Arteritis 

Arthralgia 

Arthritis 

Asthma 

Atherosclerosis 
Autoimmune disease 
Behcet ' s syndrome 
Brain infarction 



Bronchiolitis 
Bronchitis 

Cachexia 

Candidiasis 

Celiac disease 

Cholangitis 

Cholecystitis 

Colitis 

Crohn disease 

Cystic fibrosis 

Dengue fever 

Dermatitis 

Dermatomyositis 

Diverticulitis 

Duodenal ulcer 

Emphysema 

Encephalitis 

Endocarditis 

Enteritis 

Fever and Hyperthermia 

Filariasis 

Gastric ulcer 

Gout 

Guillain-Barre syndrome 
Hay fever 
Heart failure 
Hemorrhagic colitis 
Hepatitis 
Hepatitis B 
Hepatitis C 
Herpes 

Hodgkin's disease 

Ileus 

Influenza 

Ischemia 

Malaria 

Meningitis 

Multiple sclerosis 

Myasthenia gravis 

Myocardial ischemia 

Myocarditis 

Necrosis 

Neoplasm 

Osteomyelitis 

Pancreatitis 

Paralysis 

Peptic ulcer 

Periodontal disease 

Peritonitis 

Pharyngitis 

Pleurisy 

Prostatitis 

Rheumatic fever 

Rheumatoid arthritis 

Rhinitis 

Sarcoidosis 



Sepsis 

Septicemia 

Sinusitis 

Stroke 

Sunburn 

Synovitis 

Systemic lupus erythematosis 

Ulcerative colitis 

Urticaria 

Uveitis 

Vasculitis 

Wart 

Whipple disease 

(treatment of; engineered ***Mycobacterial*** strains modulating 
IL-12 and its uses as vaccines for improved immune responses) 
IT Mycolic acids 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(trehalose esters; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 
IT Vaccines 

(tumor; engineered ***Mycobacterial*** strains modulating IL-12 and 
its uses as vaccines for improved immune responses) 
IT Inflammation 

(urethritis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Antitumor agents 

(vaccines; engineered ***Mycobacterial*** strains modulating IL-12 
and its uses as vaccines for improved immune responses) 

IT Inflammation 

Vaginal disease 

(vaginitis, treatment of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses) 

IT Skin, disease 

(wheal-flare reaction, treatment of; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses ) 

IT Interferons 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(.gamma., induction of; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
IT 99-20-7D, Trehalose, dimycolate 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(engineered ***Mycobacterial*** strains modulating IL-12 and its 
uses as vaccines for improved immune responses) 
IT 1100373-84-9 1100373-86-1 1100373-88-3 1100373-89-4 1100373-90-7 

1100373-91-8 1100373-92-9 1100373-93-0 1100373-94-1 1100373-96-3 

1100373-97-4 

RL: PRP (Properties) 

(unclaimed nucleotide sequence; engineered ***Mycobacterial*** 
strains modulating IL-12 and its uses as vaccines for improved immune 
responses) 



RL: PRP (Properties) 

(unclaimed protein sequence; engineered ***Mycobacterial*** strains 
modulating IL-12 and its uses as vaccines for improved immune 
responses ) 
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AB In order to identify novel high value antibacterial targets it is 

desirable to delineate whether the inactivation of the target enzyme will 
lead to bacterial death or stasis. This knowledge is particularly 
important in slow growing organisms, like ***mycobacteria*** , where 
most of the viable anti-tubercular agents are bactericidal. A 
bactericidal target can be identified through the conditional deletion or 
inactivation of the target gene at a relatively high cell number and 
subsequently following the time course of survival for the bacteria. A 
simple protocol to execute conditional inactivation of a gene is by 
antisense expression. We have developed a ** Mycobacteria* * * specific 
IPTG inducible vector system and monitored the effect of antisense 
inhibition of several known essential genes in ** Mycobacteria* * * by 
following their survival kinetics. By this method, we could differentiate 
between genes whose down regulation lead to bacteriostatic or bactericidal 
effect. Targets for standard anti-tubercular drugs like inhA for 
isoniazid, rpoB and C for rifampicin, and gyr A/B for f louroquinolones 
were shown to be bactericidal. In contrast targets like FtsZ behaved in a 
bacteriostatic manner. Induction of antisense expression in embB and 
ribosomal RNA genes, viz., rplj and rpsL showed only a marginal growth 
inhibition. The specificity of the antisense inhibition was conclusively 
shown in the case of ***auxotrophic*** gene ilvB. The bactericidal 
activity following antisense expression of ilvB was completely reversed 
when the growth media was supplemented with the isoleucine, leucine, 
valine and ***pantothenate*** . Additionally, under these conditions 
the expression of several genes in branched chain amino acid pathway was 
severely suppressed indicating targeted gene inactivation. 

TI Delineating bacteriostatic and bactericidal targets in 

***mycobacteria*** using IPTG inducible antisense expression. 

AB ... the target enzyme will lead to bacterial death or stasis. This 
knowledge is particularly important in slow growing organisms, like 

***mycobacteria*** , where most of the viable anti-tubercular agents are 
bactericidal. A bactericidal target can be identified through the 
conditional deletion or. . . the bacteria. A simple protocol to 



execute conditional inactivation of a gene is by antisense expression. We 
have developed a ***mycobacteria*** specific IPTG inducible vector 
system and monitored the effect of antisense inhibition of several known 
essential genes in ***mycobacteria*** by following their survival 
kinetics. By this method, we could differentiate between genes whose down 
regulation lead to bacteriostatic or. . . rpsL showed only a marginal 
growth inhibition. The specificity of the antisense inhibition was 
conclusively shown in the case of ***auxotrophic*** gene ilvB. The 
bactericidal activity following antisense expression of ilvB was 
completely reversed when the growth media was supplemented with the 
isoleucine, leucine, valine and ***pantothenate*** . Additionally, 
under these conditions the expression of several genes in branched chain 
amino acid pathway was severely suppressed indicating targeted. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Tuberculosis (TB) remains a global health burden for which safe 

vaccines are needed. BCG has limitations as a TB vaccine so we have 
focused on live attenuated * * *Mycobacter ium* * * tuberculosis mutants as 
vaccine candidates. Prior to human studies, however, it is necessary to 
demonstrate safety in non-human primates (NHP) . In this study, we 



evaluate the safety and efficacy of two live attenuated M. tuberculosis 
double deletion vaccine strains mc(2)6020 (Delta lysA Delta ***panCD*** 
) and mc(2)6030 (Delta ***rd1*** Delta ***panCD*** ) in cynomolgus 
macaques. In murine models, mc(2)6020 is rapidly cleared while mc(2)6030 
persists. Both mc(2)6020 and mc(2)6030 were safe and well tolerated in 
cynomolgus macaques. Following a high-dose intrabronchial challenge with 
virulent M. tuberculosis, mc ( 2 ) 6020-vaccinates were afforded a level of 
protection intermediate between that elicited by BCG vaccination and no 
vaccination. BCG vaccinates had reduced tuberculosis-associated pathology 
and improved clinical scores as compared to saline and mc(2)6030 
vaccinates, but survival did not differ among the groups. (C) 2009 
Elsevier Ltd. All rights reserved. 
TI Efficacy and safety of live attenuated persistent and rapidly cleared 
***Mycobacterium*** tuberculosis vaccine candidates in non-human 
primates 

AB ... for which safe vaccines are needed. BCG has limitations as a 

TB vaccine so we have focused on live attenuated * * *Mycobacterium* * * 
tuberculosis mutants as vaccine candidates. Prior to human studies, 
however, it is necessary to demonstrate safety in non-human primates 
(NHP) . . . .we evaluate the safety and efficacy of two live attenuated 
M. tuberculosis double deletion vaccine strains mc(2)6020 (Delta lysA 
Delta ***panCD*** ) and mc(2)6030 (Delta ***rd1*** Delta 

***panCD*** ) in cynomolgus macaques. In murine models, mc(2)6020 is 
rapidly cleared while mc(2)6030 persists. Both mc(2)6020 and mc(2)6030 
were safe and. 
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MODEL 

L19 ANSWER 4 OF 36 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on STN 
DUPLICATE 1 

AN 2009:425532 BIOSIS «LOGINID : : 2 0 0 9 1 1 03>> 
DN PREV200900426635 

TI Delineating Bacteriostatic and Bactericidal Targets in 

***Mycobacteria*** Using IPTG Inducible Antisense Expression. 
AU Kaur, Parvinder [Reprint Author] ; Agarwal, Saurabh; Datta, Santanu 
CS AstraZeneca India Pvt Ltd, Bangalore, Karnataka, India 

santanu . dattagastrazeneca . com 
SO PLoS One, (JUN 15 2009) Vol. 4, No. 6, pp. Article No.: e5923. 

ISSN: 1932-6203. 
DT Article 
LA English 

ED Entered STN: 15 Jul 2009 

Last Updated on STN: 15 Jul 2009 

AB In order to identify novel high value antibacterial targets it is 

desirable to delineate whether the inactivation of the target enzyme will 
lead to bacterial death or stasis. This knowledge is particularly 
important in slow growing organisms, like ***mycobacteria*** , where 
most of the viable anti-tubercular agents are bactericidal. A 
bactericidal target can be identified through the conditional deletion or 
inactivation of the target gene at a relatively high cell number and 
subsequently following the time course of survival for the bacteria. A 
simple protocol to execute conditional inactivation of a gene is by 
antisense expression. We have developed a * * *mycobacteria* * * specific 



IPTG inducible vector system and monitored the effect of antisense 
inhibition of several known essential genes in * * *mycobacteria* * * by 
following their survival kinetics. By this method, we could differentiate 
between genes whose down regulation lead to bacteriostatic or bactericidal 
effect. Targets for standard anti-tubercular drugs like inhA for 
isoniazid, rpoB and C for rifampicin, and gyr A/B for f louroquinolones 
were shown to be bactericidal. In contrast targets like FtsZ behaved in a 
bacteriostatic manner. Induction of antisense expression in embB and 
ribosomal RNA genes, viz., rp/J and rpsL showed only a marginal growth 
inhibition. The specificity of the antisense inhibition was conclusively 
shown in the case of ***auxotrophic*** gene i/vB. The bactericidal 
activity following antisense expression of i/vB was completely reversed 
when the growth media was supplemented with the isoleucine, leucine, 
valine and * * *pantothenate* * * . Additionally, under these conditions 
the expression of several genes in branched chain amino acid pathway was 
severely suppressed indicating targeted gene inactivation . 

TI Delineating Bacteriostatic and Bactericidal Targets in 

***Mycobacteria*** Using IPTG Inducible Antisense Expression. 

AB. . . the target enzyme will lead to bacterial death or stasis. This 
knowledge is particularly important in slow growing organisms, like 

***mycobacteria*** , where most of the viable anti-tubercular agents are 
bactericidal. A bactericidal target can be identified through the 
conditional deletion or. . . the bacteria. A simple protocol to 
execute conditional inactivation of a gene is by antisense expression. We 
have developed a ***mycobacteria*** specific IPTG inducible vector 
system and monitored the effect of antisense inhibition of several known 
essential genes in ***mycobacteria*** by following their survival 
kinetics. By this method, we could differentiate between genes whose down 
regulation lead to bacteriostatic or. . . rpsL showed only a marginal 
growth inhibition. The specificity of the antisense inhibition was 
conclusively shown in the case of ***auxotrophic*** gene i/vB. The 
bactericidal activity following antisense expression of i/vB was 
completely reversed when the growth media was supplemented with the 
isoleucine, leucine, valine and ***pantothenate*** . Additionally, 
under these conditions the expression of several genes in branched chain 
amino acid pathway was severely suppressed indicating targeted. 

IT 

(Biochemistry and Molecular Biophysics) 
IT Chemicals & Biochemicals 

leucine; isoleucine; valine; isoniazid: antibacterial-drug, 

antiinf ective-drug; rifampicin: antibacterial-drug, antiinf ective-drug; 

f louroquinolones : antibacterial-drug, antiinf ective-drug; 

***pantothenate*** ; isopropyl-beta-D-thiogalactopyranoside [IPTG]: 
expression 
ORGN Classifier 

***Mycobacteriaceae*** 08881 
Super Taxa 

***Mycobacteria*** ; Actinomycetes and Related Organisms; 
Eubacteria; Bacteria; Microorganisms 
Organism Name 

***mycobacteria*** (common) 
Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
RN 328-39-2 (leucine) 

443-79-8 (isoleucine) 
516-06-3 (valine) 
54-85-3 (isoniazid) 



13292-46-1 (rifampicin) 

20938-62-9 ( ***pantothenate*** ) 

367-93-1 ( isopropyl-beta-D-thiogalactopyranoside) 

367-93-1 (IPTG) 

***mycobacteria*** rpoB gene ( ***Mycobacteriaceae*** ) ; 
***mycobacteria*** embB gene ( ***Mycobacteriaceae*** ) ; 
***mycobacteria*** rplj gene ( ***Mycobacteriaceae*** ) : ribosomal 

gene; * * *mycobacteria* * * rpsL gene ( * * *Mycobacteriaceae* * * ) : 
ribosomal RNA gene; ***raycobacteria*** ilvB gene ( 



**Mycobacteriaceae** 
**Mycobacteriaceae** 
**Mycobacteriaceae** 
**Mycobacteriaceae** 
**Mycobacteriaceae** 



expression; ***mycobacteria*** inhA gene ( 
***mycobacteria*** rpoC gene ( 
***mycobacteria*** gyr A/B gene ( 
***mycobacteria*** FtsZ gene ( 
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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 

Tuberculosis is the leading cause of death in AIDS patients, yet the 
current tuberculosis vaccine, ***Mycobacterium*** bovis bacillus 
Calmette-Guerin (BCG) , is contraindicated for immunocompromised 
individuals, including human immunodeficiency virus-positive persons, 
because it can cause disseminated disease; moreover, its efficacy is 
suboptimal. To address these problems, we have engineered BCG mutants 
that grow normally in vitro in the presence of a supplement, are 
preloadable with supplement to allow limited growth in vivo, and express 
the highly immunoprotective ***Mycobacterium*** tuberculosis 30-kDa 
major secretory protein. The limited replication in vivo renders these 
vaccines safer than BCG in SCID mice yet is sufficient to induce potent 
cell-mediated and protective immunity in the outbred guinea pig model of 
pulmonary tuberculosis. In the case of one vaccine, rBCG(mbtB) 30, 
protection was superior to that with BCG (0.3-log fewer CFU of M. 
tuberculosis in the lung [P < 0.04] and 0.6-log fewer CFU in the spleen [P 



= 0.001] in aerosol-challenged animals [means for three experiments]); 
hence, rBCG(mbtB) 30 is the first live ***mycobacterial*** vaccine 
that is both more attenuated than BCG in the SCID mouse and more potent 
than BCG in the guinea pig. Our study demonstrates the feasibility of 
developing safer and more potent vaccines against tuberculosis. The novel 
approach of engineering a replication-limited vaccine expressing a 
recombinant immunoprotective antigen and preloading it with a required 
nutrient, such as iron, that is capable of being stored should be 
generally applicable to other live vaccine vectors targeting intracellular 
pathogens . 

TI A Replication-Limited Recombinant ***Mycobacterium*** bovis BCG 
Vaccine against Tuberculosis Designed for Human Immunodeficiency 
Virus-Positive Persons Is Safer and More Efficacious than BCG 

AB Tuberculosis is the leading cause of death in AIDS patients, yet the 

current tuberculosis vaccine, ***Mycobacterium*** bovis bacillus 
Calmette-Guerin (BCG) , is contraindicated for immunocompromised 
individuals, including human immunodeficiency virus-positive persons, 
because it can cause disseminated disease; . . . the presence of a 
supplement, are preloadable with supplement to allow limited growth in 
vivo, and express the highly immunoprotective * * *Mycobacterium* * * 
tuberculosis 30-kDa major secretory protein. The limited replication in 
vivo renders these vaccines safer than BCG in SCID mice yet. . . in the 
spleen [P = 0.001] in aerosol-challenged animals [means for three 
experiments]); hence, rBCG(mbtB) 30 is the first live 

***mycobacterial*** vaccine that is both more attenuated than BCG in 

the 

SCID mouse and more potent than BCG in the guinea. 
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TI Inhibition of ***Mycobacterium*** tuberculosis * * *Pantothenate* * * 

Synthetase by Analogues of the Reaction Intermediate. 

IT 

control, symptom, diagnosis, etiology 
Tuberculosis (MeSH) 
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ATP; magnesium ( II ) ion; beta-alanine; pyrophosphate; AMP; inhibitors; 
water molecule; antimicrobial agents; ***pantothenate*** synthetase 
[EC 6.3.2.1]; genome; pantoate; human vaccine candidate; 



***pantothenate*** : biosynthesis; ***pantothenate*** permase; 
panF homologue; M. tuberculosis genome; salicyl adenylate intermediate; 
sulfamoyl adenylate mimic 
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Taxa 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB ***Pantothenate*** synthetase (PS) is one of the potential new 

antimicrobial targets that may also be useful for the treatment of the 
nonreplicating persistent forms of ***Mycobacterium*** tuberculosis. 
In this Letter we present a series of 

5-tert-butyl-N-pyrazol-4-yl-4, 5, 6, 7-tetrahydrobenzo [d] isoxazole-3- 
carboxamide derivatives as novel potent ***Mycobacterium*** 
tuberculosis PS inhibitors, their in silico molecular design, synthesis, 
and inhibitory activity. 

TI 5-tert-butyl-N-pyrazol-4-yl-4, 5, 6, 7-tetrahydrobenzo [d] isoxazole-3- 
carboxamide derivatives as novel potent inhibitors of 

***Mycobacterium*** tuberculosis ***pantothenate*** synthetase: 
Initiating a quest for new antitubercular drugs 

AB ***Pantothenate*** synthetase (PS) is one of the potential new 

antimicrobial targets that may also be useful for the treatment of the 
nonreplicating persistent forms of ***Mycobacterium*** tuberculosis. 
In this Letter we present a series of 

5-tert-butyl-N-pyrazol-4-yl-4, 5, 6, 7-tetrahydrobenzo [d] isoxazole-3- 
carboxamide derivatives as novel potent ***Mycobacterium*** 
tuberculosis PS inhibitors, their in silico molecular design, synthesis, 
and inhibitory activity. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The ability to construct defined deletions of * * *Mycobacterium* * * 

tuberculosis has allowed many genes involved in virulence to be 
identified. Deletion of nutritional genes leads to varying levels of 
attenuation, presumably reflecting the need for a particular molecule, and 
the availability (or tack) of that molecule in vivo. We have previously 
shown that M. tuberculosis mutants lacking either the trpD or inol gene 



are highly attenuated in mouse models of infection, but can grow when 
supplemented with tryptophan or inositol, respectively. In this paper we 
have constructed a double Delta trpD Delta inol mutant, and show that this 
is severely attenuated in SCID mouse and guinea pig models. As the strain 
will grow in the presence of supplements, we propose that this strain 
could be used for research and antigen preparative purposes, with reduced 
risks to laboratory workers, (c) 2008 Elsevier Ltd. All rights reserved. 

TI Construction of a severely attenuated mutant of * * *Mycobacterium* * * 
tuberculosis for reducing risk to laboratory workers 

AB The ability to construct defined deletions of * * *Mycobacterium* * * 

tuberculosis has allowed many genes involved in virulence to be 
identified. Deletion of nutritional genes leads to varying levels of. 
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AB Bacillus Calmette-Guerin (BCG) is the only preventive treatment for 

tuberculosis in humans, but this live vaccine confers variable protection 
against pulmonary tuberculosis in adults. Advances in the understanding 
of ***Mycobacterium*** tuberculosis immunopathogenesis have renewed 
hopes of developing new prophylactic vaccines conferring better protection 
than BCG. The authors describe here state-of-the-art attenuated live 
vaccines based on inactivation of the phoP gene, a transcriptional 
regulator of key virulence networks in M. tuberculosis. Recent 
preclinical testing of live vaccines based on phoP inactivation has 
demonstrated proof of concept, with a high degree of attenuation and 
protection against disease observed in various animal models. These 
results demonstrate that phoP mutants are promising new live vaccines for 



tuberculosis prevention. The steps that now need to be followed, to take 
these live vaccines towards clinical trials, are also reviewed, together 
with the potential of these vaccines to replace BCG. 
AB ... tuberculosis in humans, but this live vaccine confers variable 

protection against pulmonary tuberculosis in adults. Advances in the 
understanding of ***Mycobacterium*** tuberculosis immunopathogenesis 
have renewed hopes of developing new prophylactic vaccines conferring 
better protection than BCG. The authors describe here state-of-the-art. 
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AB The present inventors have discovered that the SecA2 protein prevents host 
cell apoptosis. The inventors have also discovered that 

***mycobacterium*** mutants that do not express SecA2 improve the 
ability of the ***mycobacterium*** to induce an immune response 



against virulent ***mycobacteria*** or recombinant antigens expressed 
by the * * *mycobacteria* * * . Thus, the invention is directed to 

***mycobacteria*** comprising a mutation in a SecA2 gene, eliminating 
SecA2 activity. Species of the invention may include M. smegmatis, M. 
bovis, M. avium, M. phlei, M. fortuitum, M.lufu, M. paratuberculosis , M. 
habana, M. scrof ulaceum, M. intracellulare, M. tuberculosis or M. 
kansasii. Preferably, the ***mycobacterium*** is a M. bovis BCG or an 
M. tuberculosis strain useful in vaccines. The * * *mycobacterium* * * 
may further comprises a recombinant gene operably linked to a promoter 
that directs expression of the gene when the ***mycobacterium*** 
infects a mammalian cell. The gene may encode an antigen, for example of 
a tumor or most preferably an antigen of a human pathogen to take 
advantage of the increased immunogenicity to the antigen as a result of 
the SecA2 gene mutation. 
TI Use of engineered ***Mycobacterial*** strains comprising SecA2 gene 

mutations in vaccines for improved immune responses 
AB The present inventors have discovered that the SecA2 protein prevents host 
cell apoptosis. The inventors have also discovered that 

** Mycobacterium*** mutants that do not express SecA2 improve the 
ability of the ***mycobacterium*** to induce an immune response 
against virulent * * Mycobacteria* * * or recombinant antigens expressed 
by the * * Mycobacteria* * * . Thus, the invention is directed to 

***mycobacteria*** comprising a mutation in a SecA2 gene, eliminating 
SecA2 activity. Species of the invention may include M. smegmatis, M. 
bovis,. . . M. phlei, M. fortuitum, M.lufu, M. paratuberculosis, M. 
habana, M. scrof ulaceum, M. intracellulare, M. tuberculosis or M. 
kansasii. Preferably, the ** Mycobacterium*** is a M. bovis BCG or an 
M. tuberculosis strain useful in vaccines. The * * Mycobacterium* * * 
may further comprises a recombinant gene operably linked to a promoter 
that directs expression of the gene when the ***mycobacterium*** 
infects a mammalian cell. The gene may encode an antigen, for example of 
a tumor or most preferably an antigen. 
IT Genetic element 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

( ***rdi*** t deletion of, in attenuation of * * *Mycobacter ium* * * ; 
use of engineered ***Mycobacterial*** strains comprising SecA2 gene 
mutations in vaccines for improved immune responses) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(SecA2, ***£>□]_*** region, deletion of; use of engineered 

***Mycobacterial*** strains comprising SecA2 gene mutations in 
vaccines for improved immune responses) 
IT Proteins 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(SecA2; use of engineered ***Mycobacterial*** strains comprising 
SecA2 gene mutations in vaccines for improved immune responses) 
IT Eubacteria 
Virus 

(antigen gene expression; use of engineered ***Mycobacterial*** 
strains comprising SecA2 gene mutations in vaccines for improved immune 
responses ) 
IT Amino acids 
Vitamins 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

( ***auxotrophy*** for, in attenuation of * * *Mycobacterium* * * ; 
use of engineered ***Mycobacterial*** strains comprising SecA2 gene 
mutations in vaccines for improved immune responses) 



Parasite 

(eukaryote, antigen gene expression; use of engineered 

***Mycobacterial*** strains comprising SecA2 gene mutations in 
vaccines for improved immune responses) 
Promoter (genetic element) 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(for antigen gene expression; use of engineered ***Mycobacterial*** 
strains comprising SecA2 gene mutations in vaccines for improved immune 
responses ) 
Apoptosis 

(induction by ***Mycobacterium*** of; use of engineered 

***Mycobacterial*** strains comprising SecA2 gene mutations in 
vaccines for improved immune responses) 
Animal cell 

(mammalian; use of engineered ***Mycobacterial*** strains 
comprising SecA2 gene mutations in vaccines for improved immune 
responses ) 
Vaccines 

(tumor; use of engineered ***Mycobacterial*** strains comprising 
SecA2 gene mutations in vaccines for improved immune responses) 
Genetic engineering 
Human 
Immunity 

***Mycobacterium*** 
***Mycobacterium*** BCG 
***Mycobacterium*** avium 

***Mycobacterium*** avium paratuberculosis 

***Mycobacterium*** bovis 

***Mycobacterium*** fortuitum 

***Mycobacterium*** habana 

***Mycobacterium*** intracellulars 

***Mycobacterium*** kansasii 

***Mycobacterium*** lufu 

***Mycobacterium*** phlei 

***Mycobacterium*** scrof ulaceum 

***Mycobacterium*** smegmatis 

***Mycobacterium*** tuberculosis 
Neoplasm 
Vaccines 

Virulence (microbial) 

(use of engineered ***Mycobacterial*** strains comprising SecA2 
gene mutations in vaccines for improved immune responses) 

Antigens 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(use of engineered ***Mycobacterial*** strains comprising SecA2 
gene mutations in vaccines for improved immune responses) 

Antitumor agents 

(vaccines; use of engineered ***Mycobacterial*** strains comprising 
SecA2 gene mutations in vaccines for improved immune responses) 

944601-37-0 944601-38-1 944601-39-2 944601-40-5 944601-41-6 

944601-42-7 944601-43-8 944601-44-9 944601-45-0 

RL: PRP (Properties) 

(unclaimed nucleotide sequence; use of engineered ***Mycobacterial*** 
strains comprising SecA2 gene mutations in vaccines for improved immune 
responses) 



RL: PRP (Properties) 

(unclaimed sequence; use of engineered ***Mycobacterial*** strains 
comprising SecA2 gene mutations in vaccines for improved immune 
responses ) 
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TI Failure of a * * *Mycobacterium* * * tuberculosis Delta ***rdi*** 

Delta ***panCD*** double deletion mutant in a neonatal calf aerosol M. 
bovis challenge model: Comparisons to responses elicited by M. bovis 
bacille Calmette Guerin. 

AU Waters, W. Ray [Reprint Author]; Palmer, Mitchell V.; Nonnecke, Brian J.; 
Thacker, Tyler C; Scherer, Charles F. Capinos; Estes, D. Mark; Jacobs, 
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ray .water s@ars .usda.gov 
SO Vaccine, (NOV 7 2007) Vol. 25, No. 45, pp. 7832-7840. 

CODEN: VACCDE. ISSN: 0264-410X. 
DT Article 
LA English 

ED Entered STN: 4 Jan 2008 

Last Updated on STN: 4 Jan 2008 

AB An attenuated ***Mycobacterium*** tuberculosis knockout 
and ***pantothenate*** ***auxotroph*** (mc(2)6030) vaccine 

administered at 2 weeks of age failed to protect calves from low dose, 
aerosol M. bovis challenge at 2.5 months of age. In contrast, M. bovis 
bacille Calmette Guerin (BCG) -vaccinates had reduced 
tuberculosis-associated pathology as compared to non- and 
mc ( 2 ) 6030-vaccinates . ***Mycobacterial*** colonization was not 
impacted by vaccination. Positive prognostic indicators associated with 
reduced pathology in the BCG-vaccinated group were decreased antigen 
induced IFN-gamma, iNOS, IL-4, and MIP 1-alpha responses, increased 
antigen induced FoxP3 expression, and a diminished activation phenotype 
(i.e., down arrow CD25+ and CD44+ cells and up arrow CD62L+ cells) in 

***mycobacterial*** -stimulated mononuclear cell cultures. The calf 
sensitization and challenge model provides an informative screen for 
candidate tuberculosis vaccines before their evaluation in costly 
non-human, primates. Published by Elsevier Ltd. 

TI Failure of a ***Mycobacterium*** tuberculosis Delta ***rdi*** 

Delta ***panCD*** double deletion mutant in a neonatal calf aerosol M. 
bovis challenge model: Comparisons to responses elicited by M. bovis 
bacille. 

AB An attenuated ***Mycobacterium*** tuberculosis knockout 
and ***pantothenate*** ***auxotroph*** (mc(2)6030) vaccine 

administered at 2 weeks of age failed to protect calves from low dose, 
aerosol M. bovis challenge at. . . of age. In contrast, M. bovis 
bacille Calmette Guerin (BCG) -vaccinates had reduced 
tuberculosis-associated pathology as compared to non- and 
mc ( 2 ) 6030-vaccinates . ***Mycobacterial*** colonization was not 

impacted by vaccination. Positive prognostic indicators associated with 
reduced pathology in the BCG-vaccinated group were decreased antigen. 

FoxP3 expression, and a diminished activation phenotype (i.e., down 
arrow CD25+ and CD44+ cells and up arrow CD62L+ cells) in 



***mycobacterial*** -stimulated mononuclear cell cultures. The calf 
sensitization and challenge model provides an informative screen for 
candidate tuberculosis vaccines before their evaluation. 
ORGN . 

Animalia 
Organism Name 

bovine (common) : newborn, strain-Holstein 
Taxa Notes 

Animals, Artiodactyls , Chordates, Mammals, Nonhuman Vertebrates, 
Nonhuman Mammals, Vertebrates 
ORGN Classifier 

***Mycobacteriaceae*** 08881 
Super Taxa 

***Mycobacteria*** ; Actinomycetes and Related Organisms; 
Eubacteria; Bacteria; Microorganisms 
Organism Name 

***Mycobacterium*** tuberculosis (species) 
***Mycobacterium*** bovis (species) 
Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
GEN ***Mycobacterium*** tuberculosis delta- ***rd1*** gene ( 

***Mycobacteriaceae*** ) : mutation; * * *Mycobacter ium* * * tuberculosis 
delta- ***panCD*** gene ( ***Mycobacteriaceae*** ) : mutation 
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2279-2288 . 
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DT Article; Journal 
LA English 

REC Reference Count: 47 
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Last Updated on STN: 11 Oct 2007 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The inhibition of apoptosis of infected host cells is a well-known but 

poorly understood function of pathogenic ***mycobacteria*** . We show 



that inactivation of the secA2 gene in * * *Mycobacterium* * * 
tuberculosis, which encodes a component of a virulence-associated protein 
secretion system, enhanced the apoptosis of infected macrophages by 
diminishing secretion of ***mycobacterial*** superoxide dismutase. 
Deletion of secA2 markedly increased priming of antigen-specific CD8(+) T 
cells in vivo, and vaccination of mice and guinea pigs with a secA2 mutant 
significantly increased resistance to M. tuberculosis challenge compared 
with standard M. bovis bacille Calmette-Guerin vaccination. Our results 
define a mechanism for a key immune evasion strategy of M. tuberculosis 
and provide what we believe to be a novel approach for improving 
***mycobacterial*** vaccines. 

TI Enhanced priming of adaptive immunity by a proapoptotic mutant of 
***Mycobacterium*** tuberculosis 

AB The inhibition of apoptosis of infected host cells is a well-known but 

poorly understood function of pathogenic ***mycobacteria*** . We show 
that inactivation of the secA2 gene in * * *Mycobacterium* * * 
tuberculosis, which encodes a component of a virulence-associated protein 
secretion system, enhanced the apoptosis of infected macrophages by 
diminishing secretion of ***mycobacterial*** superoxide dismutase. 
Deletion of secA2 markedly increased priming of antigen-specific CD8(+) T 
cells in vivo, and vaccination of mice and. . . a key immune evasion 
strategy of M. tuberculosis and provide what we believe to be a novel 
approach for improving ***mycobacterial*** vaccines. 

STP Keywords Plus (R) : CD8 T-CELLS; BACILLUS-CALMETTE-GUERIN; 
SUPEROXIDE-DISMUTASE; PATHOGENIC * * * MYCOBACTERIA* * * 

* ** PANTOTHENATE** * * * *AUXOTROPH* * * ; ANTIMICROBIAL ACTIVITY; 

MACROPHAGE APOPTOSIS; DNA VACCINE; INFECTION; EXPRESSION 
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tuberculosis cysH mutant 
AU Bertozzi, Carolyn R. (Reprint) 

CS Univ Calif Berkeley, Dept Chem, Berkeley, CA 94720 USA (Reprint) 
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ISSN: 0022-2615. 
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DT Article; Journal 
LA English 

REC Reference Count: 16 

ED Entered STN: 31 May 2007 

Last Updated on STN: 31 May 2007 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The emergence of drug-resistant ***Mycobacterium*** tuberculosis 

strains and the widespread occurrence of AIDS demand newer and more 
efficient control of tuberculosis. The protective efficacy of the current 



***Mycobacterium*** bovis bacille Calmette-Guerin (BCG) vaccine is 
highly variable. Therefore, development of an effective new vaccine has 
gained momentum in recent years. Recently, several M. tuberculosis 
mutants were tested as potential vaccine candidates in the mouse model of 
tuberculosis. However, only some of these mutants were able to generate 
protection equivalent to that of BCG in mice. This study reports the 
vaccine potential of an attenuated 5 '-adenosine phosphosulf ate reductase 
mutant (Delta cysH) of M. tuberculosis. Immunization of mice with either 
BCG or Delta cysH followed by infection with the virulent M. tuberculosis 
Erdman strain demonstrated that Delta cysH can generate protection 
equivalent to that of the BCG vaccine. 

TI Vaccine efficacy of an attenuated but persistent * * *Mycobacterium* * * 
tuberculosis cysH mutant 

AB The emergence of drug-resistant ***Mycobacterium*** tuberculosis 

strains and the widespread occurrence of AIDS demand newer and more 
efficient control of tuberculosis. The protective efficacy of the current 

***Mycobacterium*** bovis bacille Calmette-Guerin (BCG) vaccine is 
highly variable. Therefore, development of an effective new vaccine has 
gained momentum in recent . 

STP Keywords Plus (R) : CALMETTE-GUERIN INFECTION; * * *PANTOTHENATE* * * 

***AUXOTROPH*** ; RESISTANT TUBERCULOSIS; PROTECTION; BCG; LEUCINE; 
LYSINE; MICE 
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DT General Review; Journal 
LA English 

REC Reference Count: 111 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Tuberculosis continues to cause considerable human morbidity and 

mortality worldwide, particularly in people coinfected with HIV. The 
emergence of multidrug resistance makes the medical treatment of 
tuberculosis even more difficult. Thus, the development of a tuberculosis 
vaccine is a global health priority. Here we review the data concerning 
the role of CD8(+) T cells in immunity to tuberculosis and consider how 
CD8(+) T cells can be elicited by vaccination. Many immunization 
strategies have the potential to elicit CD8+ T cells and we critically 
review the data supporting a role for vaccine-induced CD8(+) T cells in 
protective immunity. The synergy between CD4(+) and CD8(+) T cells 



suggests that a vaccine that elicits both T-cell subsets has the best 
chance at preventing tuberculosis. 
STP Keywords Plus (R) : BACILLE CALMETTE-GUERIN; * * *MYCOBACTERIUM* * * -BOVIS 
BCG; EXPRESSING ANTIGEN 85A; HUMAN DENDRITIC CELLS; PLASMID DNA; VIRUS 
ANKARA; ENHANCED IMMUNOGENIC I TY; PULMONARY TUBERCULOSIS; 

* * *PANTOTHENATE* * * * * *AUXOTROPH* * * ; LISTERIA-MONOCYTOGENES 
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TI Characterization of the protective T-cell response generated in 
CD4-def icient mice by a live attenuated ***Mycobacterium*** 
tuberculosis vaccine 

AU Derrick, Steven C. (Reprint) 
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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
AB The global epidemic of tuberculosis, fuelled by acquired 

immune-deficiency syndrome, necessitates the development of a safe and 
effective vaccine. We have constructed a Delta ***j>di*** Delta 

***panCD*** mutant of * * *Mycobacter ium* * * tuberculosis (mc(2)6030) 
that undergoes limited replication and is severely attenuated in 
immunocompromised mice, yet induces significant protection against 
tuberculosis in wild-type mice and even in mice that completely lack 
CD4(+) T cells as a result of targeted disruption of their CD4 genes 
(CD4(-/-) mice). Ex vivo studies of T cells from mc ( 2 ) 6 03 0-immunized mice 
showed that these immune cells responded to protein antigens of M. 
tuberculosis in a major histocompatibility complex (MHC) class 
II-restricted manner. Antibody depletion experiments showed that 
antituberculosis protective responses in the lung were not diminished by 
removal of CD8(+), T-cell receptor gamma delta (TCR-gamma delta (+)) and 
NK1.1(+) T cells from vaccinated CD4(-/-) mice before challenge, implying 
that the observed recall and immune effector functions resulting from 
vaccination of CD4(-/-) mice with mc(2)6030 were attributable to a 
population of CD4(-) CD8(-) (double-negative) TCR-alpha beta(+), TCR-gamma 
delta (-), NKl.l(-) T cells. Transfer of highly enriched double-negative 
TCR-alpha beta(+) T cells from mc (2 ) 6030-immunized CD4(-/-) mice into 
naive CD4(-/-) mice resulted in significant protection against an aerosol 



tuberculosis challenge. Enriched pulmonary double-negative T cells 
transcribed significantly more interf eron-gamma and interleukin-2 mRNA 
than double-negative T cells from naive mice after a tuberculous 
challenge. These results confirmed previous findings on the potential for 
a subset of MHC class I I -restricted T cells to develop and function 
without expression of CD4 and suggest novel vaccination strategies to 
assist in the control of tuberculosis in human immunodeficiency 
virus-infected humans who have chronic depletion of their CD4(+) T cells. 

TI Characterization of the protective T-cell response generated in 
CD4-def icient mice by a live attenuated ***Mycobacterium*** 
tuberculosis vaccine 

AB ... tuberculosis, fuelled by acquired immune-deficiency syndrome, 

necessitates the development of a safe and effective vaccine. We have 
constructed a Delta ***rd1*** Delta ***panCD*** mutant of 

***Mycobacterium*** tuberculosis (mc(2)6030) that undergoes limited 
replication and is severely attenuated in immunocompromised mice, yet 
induces significant protection against tuberculosis in. 

STP Keywords Plus (R) : INTRACELLULARS COMPLEX INFECTION; * * * PANTOTHENATE* * * 
***AUXOTROPH*** ; PULMONARY TUBERCULOSIS; ANTIGEN PRESENTATION; 
CD8-T-CELL MEMORY; CD4-T-CELL HELP; CALMETTE-GUERIN ; BOVIS BCG; CD4; 
LYMPHOCYTES 
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PRAI US 2005-643614P P 20050112 

WO 2006-US1132 W 20060112 

AB Two genes of ***Mycobacterium*** playing role in the induction of 

apoptosis in host cells are identified and mutant alleles defective in the 
induction of apoptosis are generated. The two genes, nlaA and nuoG, are 
characterized, as are their gene products. Mutation in these genes 
attenuates the virulence of the bacterium and such attenuated strains may 
be useful in vaccines. The genes were identified in a screen for genes of 

***Mycobacterium*** tuberculosis encoding secreted proteins using an 
alk. phosphatase reporter technol. Strains deleted in these genes grew 
slowly in the lungs and spleen of mice when compared to a wild-type 
strain. Lesions induced by the deletion strains were fewer and smaller 
than those of control strains. The deletion mutants were immunogenic and 
induced a stronger immune response than control strains. Mice inoculated 
with an nlaA deletion strain were able to attenuate a challenge infection 
with a wild-type M. tuberculosis. 

TI Genes of * * *Mycobacterium* * * affecting host cell apoptosis and strains 
with mutations in these genes 

AB Two genes of * * *Mycobacterium* * * playing role in the induction of 

apoptosis in host cells are identified and mutant alleles defective in the 
induction of. . . bacterium and such attenuated strains may be useful 
in vaccines. The genes were identified in a screen for genes of 

***Mycobacterium*** tuberculosis encoding secreted proteins using an 
alk. phosphatase reporter technol. Strains deleted in these genes grew 
slowly in the lungs. 

ST ***Mycobacterium*** nlaA nuoG apoptosis virulence attenuation vaccine 

IT Vaccines 

( ***Mycobacterium*** , attenuated bacteria for; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
IT Genetic element 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

( ***rd1*** , deletion in, in attenuation of * * *Mycobacter ium* * * ; 
genes of * * *Mycobacterium* * * affecting host cell apoptosis and 
strains with mutations in these genes) 
IT Antigens 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** for vaccine delivery of; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
IT ***Mycobacterium*** BCG 

* * ^Mycobacterium* * * avium 

***Mycobacterium*** avium paratuberculosis 
***Mycobacterium*** bovis 
***Mycobacterium*** fortuitum 
***Mycobacterium*** habana 
***Mycobacterium*** intracellulare 
***Mycobacterium*** kansasii 
***Mycobacterium*** lufu 
***Mycobacterium*** phlei 
***Mycobacterium*** scrofulaceum 
***Mycobacterium*** smegmatis 
(attenuation of; genes of ***Mycobacterium*** affecting host cell 
apoptosis and strains with mutations in these genes) 
IT Amino acids 
Vitamins 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 



( ***auxotrophy*** for, in attenuation of * * *Mycobacterium* * * ; 
genes of ***Mycobacterium*** affecting host cell apoptosis and 
strains with mutations in these genes) 
IT Mutation 

(deletion, in attenuation of ***Mycobacterium*** ; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
IT Animal virus 
Parasite 

Pathogenic bacteria 

(genes for antigens of, attenuated ***Mycobacterium*** for vaccine 
delivery of; genes of * * *Mycobacter ium* * * affecting host cell 
apoptosis and strains with mutations in these genes) 
IT Human 

Molecular cloning 

***Mycobacterium*** 

***Mycobacterium*** tuberculosis 
(genes of * * *Mycobacterium* * * affecting host cell apoptosis and 
strains with mutations in these genes) 
IT Apoptosis 

(induction by * * *Mycobacterium* * * of; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
IT Macrophage 

(induction of apoptosis in, by ***Mycobacterium*** ; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
IT Gene, microbial 

RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(nlaA; genes of ***Mycobacterium*** affecting host cell apoptosis 
and strains with mutations in these genes) 
IT Gene, microbial 

RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(nuoG; genes of * * *Mycobacter ium* * * affecting host cell apoptosis 
and strains with mutations in these genes) 
IT Virulence (microbial) 

(of ***Mycobacterium*** , attenuation of; genes of 

***Mycobacterium*** affecting host cell apoptosis and strains with 
mutations in these genes) 
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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 

AB We generated four individual glutamine synthetase (GS) mutants (Delta 

glnAl, Delta glnA2, Delta glnA3, and Delta glnA4) and one triple mutant 
(Delta glnAIEA2) of ***Mycobacterium*** tuberculosis to investigate 
the roles of GS enzymes. Subcutaneous immunization with the Delta 
glnAlEA2 and Delta glnAl glutamine ***auxotrophic*** mutants conferred 
protection on C57BL/6 mice against an aerosol challenge with virulent M. 
tuberculosis, which was comparable to that provided by 
***Mycobacterium*** bovis BCG vaccination. 

TI Protection elicited by two glutamine ***auxotrophs*** of 

* * ^Mycobacterium* * * tuberculosis and in vivo growth phenotypes of the 
four unique glutamine synthetase mutants in a murine model 

AB ... glutamine synthetase (GS) mutants (Delta glnAl, Delta glnA2, 

Delta glnA3, and Delta glnA4) and one triple mutant (Delta glnAIEA2) of 
***Mycobacterium*** tuberculosis to investigate the roles of GS 

enzymes . 

Subcutaneous immunization with the Delta glnAlEA2 and Delta glnAl 
glutamine * * *auxotrophic* * * mutants conferred protection on C57BL/6 
mice against an aerosol challenge with virulent M. tuberculosis, which was 



comparable to that provided by ***Mycobacterium*** bovis BCG 
vaccination . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The global epidemic of tuberculosis (TB) , fueled by the growing HIV 

pandemic, warrants the development of a safe and effective vaccine against 
TB. We report the construction and characterization of an unlinked double 
deletion mutant of ***Mycobacterium*** tuberculosis H37Rv that deletes 
both the primary attenuating mutation of BCG (Delta ) anc i two 

genes required for the synthesis of * * *pantothenate* * * (Delta 
***panCD*** ) . The M. tuberculosis Delta ***rd1*** Delta 
***panCD*** (mc(2)6030) mutant undergoes limited replication in mice, 
and yet is both significantly safer than BCG in immunocompromised mice and 
also safe in guinea pigs. Additionally, the mc(2)6030 strain does not 
reactivate in a mouse chemo-immunosuppression model. Importantly, 
long-lived protective immune responses following immunization with the 
mc(2)6030 strain prolong the survival of wild type mice, and CD4-def icient 
mice against an aerosol challenge with virulent M. tuberculosis. Given 
its overall safety and effectiveness, the mc(2)6030 live attenuated strain 
should be considered as a human vaccine candidate for protecting both 
healthy and HIV-infected individuals against TB. (c) 2006 Elsevier Ltd. 
All rights reserved. 
Xi ***Mycobacterium*** tuberculosis Delta ***rdi*** Delta 

***panCD*** : A safe and limited replicating mutant strain that protects 
immunocompetent and immunocompromised mice against experimental 
tuberculosis 

AB ... a safe and effective vaccine against TB. We report the 

construction and characterization of an unlinked double deletion mutant of 
***Mycobacterium*** tuberculosis H37Rv that deletes both the primary 



attenuating mutation of BCG (Delta ***rdi*** ) anc i two genes required 
for the synthesis of ***pantothenate*** (Delta ***panCD*** ) . The 
M. tuberculosis Delta ***rd1*** Delta ***panCD*** (mc(2)6030) 
mutant undergoes limited replication in mice, and yet is both 
significantly safer than BCG in immunocompromised mice and also. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The ***Mycobacterium*** tuberculosis phoP mutant strain S02 has 

previously been shown to have reduced multiplication in mouse macrophages 
and in vivo using the mouse intravenous-infection model. In this study we 
demonstrate that the M. tuberculosis S02 is highly attenuated when 
compared with the parental M. tuberculosis MT103 strain and also more 
attenuated than BCG in severe combined immunodeficiency disease (SCID) 
mice. Complementation of the M. tuberculosis S02 with the wild-type phoP 
gene restored the virulence of the strain in the SCID mice, confirming 
that the attenuated phenotype is due to the phoP mutation. In Balb/c mice 
subcutaneously vaccinated with either M. tuberculosis S02 or BCG, the 
proportions of CD4(+) and CD8(+) populations measured in the spleen were 
significantly higher in the M. tuberculosis S02 vaccinated group. In 
addition, the proportion of antigen-stimulated CD4 ( + ) / CD8 ( + ) cells 



expressing IFN-gamma was significantly higher in the M. tuberculosis S02 
vaccinated group when compared with the BCG group. Balb/c mice 
subcutaneously vaccinated with the M. tuberculosis S02 strain were also 
protected against intra-venous challenge with M. tuberculosis H37Rv at 
levels comparable to mice vaccinated with BCG, as measured by reduced 
bacterial counts in lung and spleens. Guinea pigs subcutaneously 
vaccinated with the M. tuberculosis S02 strain were protected against 
aerosol challenge with M. tuberculosis H37Rv delivered at different doses. 
A high dose aerosol challenge of M. tuberculosis S02 vaccinated guinea 
pigs resulted in superior levels of protection when compared with BCG 
vaccination, as measured by guinea pig survival and reduction in disease 
severity in the lung, (c) 2006 Elsevier Ltd. All rights reserved. 

TI The live * * *Mycobacterium* * * tuberculosis phoP mutant strain is more 
attenuated than BCG and confers protective immunity against tuberculosis 
in mice and guinea pigs 

AB The ***Mycobacterium*** tuberculosis phoP mutant strain S02 has 

previously been shown to have reduced multiplication in mouse macrophages 
and in vivo using. 

STP Keywords Plus (R) : TRANSPOSON MUTAGENESIS; PULMONARY TUBERCULOSIS; 

* * *PANTOTHENATE* * * * * *AUXOTROPH* * * ; VIRULENCE GENE; VACCINES; 

MODEL; 

SYSTEM; BOVIS; VACCINATION; RESISTANCE 



L19 ANSWER 20 OF 36 SCISEARCH COPYRIGHT (c) 2009 The Thomson Corporation on 
STN 

AN 2006:352695 SCISEARCH <<LOGINID: : 20091103>> 
GA The Genuine Article (R) Number: 028HF 

TI Evaluation of the Mtb72F polyprotein vaccine in a rabbit model of 

tuberculous meningitis 
AU Kaplan G (Reprint) 

CS Publ Hlth Res Inst, Lab Mycobacterial Immun & Pathogenesis, 225 Warren St, 
Newark, NJ 07103 USA (Reprint) 

AU Tsenova L; Harbacheuski R; Moreira A L; Ellison E; Dalemans W; Alderson M 
R; Mathema B; Reed S G; Skeiky Y A W 

CS Publ Hlth Res Inst, Lab Mycobacterial Immun & Pathogenesis, Newark, NJ 

07103 USA; Publ Hlth Res Inst, Tuberculosis Ctr, Newark, NJ 07103 USA; Mem 
Sloan Kettering Cane Ctr, New York, NY 10021 USA; GlaxoSmithKline Biol, 
Rixensart, Belgium; Corixa Corp, Seattle, WA 98104 USA; Infect Dis Res 
Inst, Seattle, WA 98104 USA; Columbia Univ, Mailman Sch Publ Hlth, Dept 
Epidemiol, New York, NY 10032 USA 
E-mail: kaplan@phri.org 

CYA USA; Belgium 

SO INFECTION AND IMMUNITY, (APR 2006) Vol. 74, No. 4, pp. 2392-2401. 
ISSN: 0019-9567. 

PB AMER SOC MICROBIOLOGY, 1752 N ST NW, WASHINGTON, DC 20036-2904 USA. 
DT Article; Journal 
LA English 

REC Reference Count: 49 

ED Entered STN: 13 Apr 2006 

Last Updated on STN: 13 Apr 2006 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Using a rabbit model of tuberculous meningitis, we evaluated the 

protective efficacy of vaccination with the recombinant polyprotein 
Mtb72F, which is formulated in two alternative adjuvants, AS02A and AS01B, 
and compared this to vaccination with * * *Mycobacterium* * * bovis 
bacillus Calmette-Guerin (BCG) alone or as a BCG prime/Mtb72F-boost 
regimen. Vaccination with Mtb72F formulated in AS02A (Mtb72F+AS02A) or 



Mtb72F formulated in AS01B (Mtb72F+AS01B) was protective against central 
nervous system (CNS) challenge with ***Mycobacterium*** tuberculosis 
H37Rv to an extent comparable to that of vaccination with BCG . Similar 
accelerated clearances of bacilli from the cerebrospinal fluid, reduced 
leukocytosis, and less pathology of the brain and lungs were noted. 
Weight loss of infected rabbits was less extensive for 
Mtb72F+AS02A-vaccinated rabbits. In addition, protection against M. 
tuberculosis H37Rv CNS infection afforded by BCG/Mtb72F in a prime-boost 
strategy was similar to that by BCG alone. Interestingly, Mtb72F+AS01B 
induced better protection against leukocytosis and weight loss, suggesting 
that the polyprotein in this adjuvant may boost immunity without 
exacerbating inflammation in previously BCG-vaccinated individuals. 

AB ... the recombinant polyprotein Mtb72F, which is formulated in two 

alternative adjuvants, AS02A and AS01B, and compared this to vaccination 
with ***Mycobacterium*** bovis bacillus Calmette-Guerin (BCG) alone or 
as a BCG prime/Mtb72F-boost regimen. Vaccination with Mtb72F formulated 
in AS02A (Mtb72F+AS02A) or Mtb72F formulated in AS01B (Mtb72F+AS01B) was 
protective against central nervous system (CNS) challenge with 

***Mycobacterium*** tuberculosis H37Rv to an extent comparable to that 
of vaccination with BCG. Similar accelerated clearances of bacilli from 
the cerebrospinal. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Tuberculosis (TB) , an ancient human scourge, is a growing health 

problem in the developing world. Approximately two million deaths each 
year are caused by TB, which is the leading cause of death in HIV-infected 
individuals. Clearly, an improved TB vaccine is desperately needed. 
Heterologous prime-boost regimens probably represent the best hope for an 
improved vaccine regimen to prevent TB . This first generation of new 
vaccines might also complement drug treatment regimens and be effective 
against reactivation of TB from the latent state, which would 
significantly enhance their usefulness. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Given the variable protective efficacy generated by 

***Mycobacterium*** bovis BCG (Bacillus Calmette-Guer in ) , there is a 
concerted effort worldwide to develop better vaccines that could be used 
to reduce the burden of tuberculosis. Rational attenuated mutants of 

***Mycobacterium*** tuberculosis are vaccine candidates that offer some 
potential in this area. In this paper, we will discuss the molecular 
methods used to generate mutant ** Mycobacteria* * * , as well as the 
results obtained with some of these strains, in terms of attenuation, 
immunogenicity and level of protection, when compared with the 
conventional BCG vaccine in diverse animal models. Tuberculosis vaccine 
candidates based on safe and live ***mycobacterial*** mutants could be 
promising candidates, (c) 2006 Elsevier Ltd. All rights reserved. 

TI The use of mutant ***mycobacteria*** as new vaccines to prevent 
tuberculosis 

AB Given the variable protective efficacy generated by 

***Mycobacterium*** bovis BCG (Bacillus Calmette-Guerin ) , there is a 
concerted effort worldwide to develop better vaccines that could be used 
to reduce the burden of tuberculosis. Rational attenuated mutants of 

***Mycobacterium*** tuberculosis are vaccine candidates that offer some 
potential in this area. In this paper, we will discuss the molecular 
methods used to generate mutant ***mycobacteria*** , as well as the 
results obtained with some of these strains, in terms of attenuation, 
immunogenicity and level of protection, when compared with the 
conventional BCG vaccine in diverse animal models. Tuberculosis vaccine 
candidates based on safe and live ***mycobacterial*** mutants could be 
promising candidates, (c) 2006 Elsevier Ltd. All rights reserved. 
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AB Non-naturally occurring **Mycobacteria*** in the 

***Mycobacterium*** tuberculosis complex are provided. These 

**Mycobacteria*** have a deletion of an region or a 

region (e.g. leuD or ***panCD*** genes) controlling prodn. of a 
vitamin, and exhibit attenuated virulence in a mammal when compared to the 

**Mycobacteria*** without the deletion. Also provided are 
non-naturally occurring **Mycobacteria*** that have a deletion of a 
region controlling prodn. of lysine, and ***mycobacteria*** comprising 
two attenuating deletions. Vaccines comprising these * * Mycobacteria* * * 
are also provided, as are methods of protecting mammals from virulent 

***mycobacteria*** using the vaccines. Also provided are methods of 
prepg. these vaccines which include the step of deleting an ***p>oi*** 
region or a region controlling prodn. of a vitamin or the amino acids 
leucine and lysine from a * * Mycobacterium* * * in the M. tuberculosis 
complex. Embodiments of these ***mycobacteria*** , vaccines and 
methods, encompassing ***mycobacteria*** comprising a leucine 

***auxotrophy*** and a * * *pantothenate* * * * * *auxotrophy* * * , are 

also provided. 

jj region-altered or deleted ***Mycobacterium*** 

tuberculosis as vaccines for treating tuberculosis in mammal and human 
AB Non-naturally occurring ** Mycobacteria*** in the 

* * ^Mycobacterium* * * tuberculosis complex are provided. These 
***mycobacteria*** have a deletion of an ***j>di*** region or a 
region (e.g. leuD or ***panCD*** genes) controlling prodn. of a 
vitamin, and exhibit attenuated virulence in a mammal when compared to the 

***mycobacteria*** without the deletion. Also provided are 
non-naturally occurring ***mycobacteria*** that have a deletion of a 
region controlling prodn. of lysine, and ***mycobacteria*** comprising 
two attenuating deletions. Vaccines comprising these * * Mycobacteria* * * 
are also provided, as are methods of protecting mammals from virulent 



***mycobacteria*** using the vaccines. Also provided are methods of 
prepg. these vaccines which include the step of deleting an ***rdi*** 
region or a region controlling prodn. of a vitamin or the amino acids 
leucine and lysine from a ** Mycobacterium*** in the M. tuberculosis 
complex. Embodiments of these ***mycobacteria*** , vaccines and 
methods, encompassing ***mycobacteria*** comprising a leucine 

***auxotrophy*** and a ***pantothenate*** * * *auxotrophy* * * , are 

also provided. 

ST ***p>oi*** leuD ***panCD*** gene deletion mutation 
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tuberculosis complex vaccine 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Substantial progress has been made during the past 15 years towards the 

development of improved vaccines for tuberculosis. This is due to 
advances in the characterization of genes and antigens of 

***MYcobacterium*** tuberculosis (M. tb) , aided by the availability of 
genome, sequences of different ***mycobacterial*** species and M. tb 
isolates and to greater understanding of protective immune responses to 
the pathogen in both animals and humans. More than one hundred candidate 



vaccines have been tested in animal models, representing all of the major 

vaccine design strategies, and some have now moved into clinical trials. 

This review summarizes recent advances in tuberculosis vaccine 

development, (c) 2005 Published by Elsevier Ltd. 
AB . . . the development of improved vaccines for tuberculosis. This 

is due to advances in the characterization of genes and antigens of 

***MYcobacterium*** tuberculosis (M. tb) , aided by the availability of 

genome, sequences of different ***mycobacterial*** species and M. tb 

isolates and to greater understanding of protective immune responses to 

the pathogen in both animals and. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB As the disease caused by ***Mycobacterium*** tuberculosis continues 

to be a burden, which the world continues to suffer, there is a concerted 
effort to find new vaccines to combat this problem. Of the various 
vaccines strategies, one viable option is the development of live 

***mycobacterial*** vaccines. A meeting with researchers, regulatory 
bodies, vaccines developers and manufactures was held to consider the 
challenges and progress, which has been achieved with live 

***mycobacterial*** vaccines (either modified BCG or attenuated M. 
tuberculosis) . Discussion led to the production of a consensus document 
of the proposed entry criteria for Phase I clinical trials of candidate 



live ***mycobacterial*** vaccines. The vaccine must be characterised 
thoroughly to prove identity and consistency, as clinical trial lots are 
prepared. In pre-clinical studies, greater protective efficacy as well as 
improved safety potential relative to BCG should be considered when 
assessing potential vaccine candidates. A standard way to measure the 
protective efficacy to facilitate comparison between vaccine candidates 
was suggested. Additional safety criteria and verification of attenuation 
must be considered for attenuated M. tuberculosis. Two non-reverting 
independent mutations are recommended for such vaccines. When entering 
Phase I trials, enrolment should be based upon an acceptable 
characterisation of the study population regarding * * *mycobacterium* * * 
status and exclude HIV+ individuals. BCG could be used as a comparator 
for blinding during the trials and to properly assess vaccine-specific 
adverse reactions, while assays are being developed to assess 
immunogenicity of vaccines. The proposed criteria suggested in this 
consensus document may facilitate the movement of the most promising 
vaccine candidates to the clinic and towards control of tuberculosis. 
&COPY; 2005 Elsevier Ltd. All rights reserved. 
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***mycobacterial*** vaccines. A meeting with researchers, regulatory 
bodies, vaccines developers and manufactures was held to consider the 
challenges and progress, which has been achieved with live 

***mycobacterial*** vaccines (either modified BCG or attenuated M. 
tuberculosis) . Discussion led to the production of a consensus document 
of the proposed entry criteria for Phase I clinical trials of candidate 
live ***mycobacterial*** vaccines. The vaccine must be characterised 
thoroughly to prove identity and consistency, as clinical trial lots are 
prepared. In pre-clinical. . . such vaccines. When entering Phase I 
trials, enrolment should be based upon an acceptable characterisation of 
the study population regarding ***mycobacterium*** status and exclude 
HIV+ individuals. BCG could be used as a comparator for blinding during 
the trials and to properly. 
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AB Tuberculosis continues to be a major cause of disease and death 

throughout the developing world. Chemotherapy is the current method of 
control but with the continuing emergence of drug resistance, coupled with 
the reticence of major drug companies to invest in drug discovery, the 
identification of new vaccines to combat tuberculosis is a pressing need. 
Rational vaccine design requires knowledge of the protective immune 
response and, while this is not fully understood, it is clear that 
induction of a T-helper-1 type of immunity is critical to host resistance. 
A variety of animal models, but especially the mouse and guinea pig, can 
be used to determine the protective efficacy of new vaccines. These 
mostly consist of relatively short-term prophylactic models in which 
animals are vaccinated and then challenged by the aerosol infection route 
to determine their capacity to reduce the lung bacterial load. Several 
promising vaccine types have emerged, including subunit vaccines, DNA 
vaccines and vaccines based upon living vectors, such as recombinant 
bacillus Calmette-Guerin (BCG) vaccines and * * * auxotrophic* * * or gene 
disrupted mutants of * * *Mycobacterium* * * tuberculosis. A few of these 
have already entered early stage clinical trials. 
AB ... emerged, including subunit vaccines, DNA vaccines and vaccines 

based upon living vectors, such as recombinant bacillus Calmette-Guerin 
(BCG) vaccines and ***auxotrophic*** or gene disrupted mutants of 

***Mycobacterium*** tuberculosis. A few of these have already entered 
early stage clinical trials. 
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AB We report the safety and immunogenicity of a double lysine and 



***pantothenate*** ***auxotroph*** of * * *Mycobacterium* * * 

tuberculosis in mice. The DELTAlysDELTA DELTApanCD mutant is completely 
attenuated in immunocompromised SCID and gamma interferon knockout mice 
yet induces short-term and long-term protection in immunocompetent and 
CD4-def icient mice following single-dose subcutaneous vaccination. 
TI Long-term protection against tuberculosis following vaccination with a 
severely attenuated double lysine and * * *pantothenate* * * 

***auxotroph*** of * * *Mycobacterium* * * tuberculosis. 
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AB The recent advances in genetic tools to manipulate 

***Mycobacterium*** tuberculosis have led to the construction of 

defined 

mutants and to the study of their role in the virulence and pathogenesis 
of tuberculosis. The safety and vaccine potential of a few of these M. 
tuberculosis mutants as candidate vaccines against tuberculosis are 
discussed, (c) 2005 Elsevier SAS . All rights reserved. 
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AB Val-producing strains of Corynebacterium glutamicum were characterized by 
global expression anal, to identify target genes for optimization of a 
Val-producing strain. A repressor of aconitase (AcnR) was identified and 
characterized in C. glutamicum. Function was investigated of the 
transcriptional regulator NCgl0943. Influence was examd. of acn deletion 
and acn overexpression in C. glutamicum. A potential target gene for a 
putative transport protein was identified and its role in Val formation 
was analyzed by deletion and overexpression, but potential target genes 
for optimization of Val prodn. were not identified by comparing the 
transcriptomes of Val producers and Val non-producers. Three aconitase 
transcriptional regulators were identified in C. glutamicum. AcnR was 
supposed to be a repressor of acn expression. Two transcriptional start 
points of the acn gene were identified 110 and 113 bp upstream of the acn 
start codon by primer-extension anal. A putative consensus binding motif 
(CAGNACnnnnGTACTG) for AcnR was deduced by comparing acn promoter regions 
of Corynebacterium and * * *Mycobacter ium* * * species. Mutations in this 
motif inhibited binding of AcnR on the acn promoter of C. glutamicum. 
RamA, a transcriptional regulator of genes involved in acetate metab. of 
C. glutamicum, was identified by DNA affinity chromatog. with the acn 



promoter region. A transcriptional regulator of the AraC/XylS family 
(NCgl0943) was supposed to be responsible for Fe-dependent regulation of 
acn expression. A C. glutamicum strain with a deleted acn gene was 
glutamate- * * *auxotrophic* * * in Glc minimal medium, confirming the 
presence of one aconitase gene in C. glutamicum. 

AB ... primer-extension anal. A putative consensus binding motif 

(CAGNACnnnnGTACTG) for AcnR was deduced by comparing acn promoter regions 
of Corynebacterium and * * *Mycobacterium* * * species. Mutations in this 
motif inhibited binding of AcnR on the acn promoter of C. glutamicum. 
RamA, a transcriptional regulator. . . supposed to be responsible for 
Fe-dependent regulation of acn expression. A C. glutamicum strain with a 
deleted acn gene was glutamate- ***auxotrophic*** in Glc minimal 
medium, confirming the presence of one aconitase gene in C. glutamicum. 
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AB We developed a live, fully attenuated * * *Mycobacter ium* * * tuberculosis 
vaccine candidate strain with two independent attenuating 

***auxotrophic*** mutations in leucine and * * *pantothenate* * * 
biosynthesis. The DELTAleuD DELTApanCD double * * *auxotroph* * * is 
fully attenuated in the SCID mouse model and highly immunogenic and 
protective in the extremely sensitive guinea pig tuberculosis model, 
reducing both bacterial burden and disease pathology. 

TI Protection elicited by a double leucine and * * *pantothenate* * * 

***auxotroph*** of * * *Mycobacterium* * * tuberculosis in guinea pigs. 

AB We developed a live, fully attenuated ***Mycobacterium*** tuberculosis 
vaccine candidate strain with two independent attenuating 

***auxotrophic*** mutations in leucine and * * *pantothenate* * * 
biosynthesis. The DELTAleuD DELTApanCD double * * *auxotroph* * * is 
fully attenuated in the SCID mouse model and highly immunogenic and 
protective in the extremely sensitive guinea pig tuberculosis. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
AB In the past decade, while the global tuberculosis (TB) epidemic has 

continued to devastate mankind, considerable progress has nevertheless 
been made in the development of new and improved vaccines for this ancient 
disease. Recombinant bacillus Calmette-Guer in strains, DNA-based 
vaccines, live attenuated * * *Mycobacter ium* * * tuberculosis vaccines 
and subunit vaccines formulated with novel adjuvants have shown promise in 
preclinical animal challenge models. Three of these vaccines are being 
evaluated at present in human clinical studies, and several other vaccine 
preparations are being targeted for clinical trials in the near future. 
Although the preclinical characterisation and testing of new TB vaccines 
has clearly led to exciting new findings, complex regulatory and clinical 
trial design issues remain as a challenge to TB vaccine development. This 
report reviews some of the exciting advances in TB research that have led 
to the development of new TB vaccines, and addresses the unique regulatory 
and clinical issues associated with the testing of novel anti-TB 
preparations in human populations. 
AB ... in the development of new and improved vaccines for this 

ancient disease. Recombinant bacillus Calmette-Guerin strains, DNA-based 
vaccines, live attenuated * * *Mycobacterium* * * tuberculosis vaccines 



and subunit vaccines formulated with novel adjuvants have shown promise in 

preclinical animal challenge models. Three of these. 
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AB We demonstrate that * * *Mycobacter ium* * * tuberculosis that is unable 

to export the complex lipid phthiocerol dimycocerosate has a decreased 
capacity to replicate in mice and affords sustained protective immunity 
against M. tuberculosis infection Protection was significantly better than 
that provided by the existing vaccine, * * *Mycobacter ium* * * bovis 
bacille Calmette-Guerin (BCG) , and this improved protective efficacy was 
maintained for at least 24 weeks after vaccination. Protection afforded 
by this attenuated strain coincided with a number of factors that were not 
associated with BCG vaccination: long-term persistence of the strain 
within the host, sustained and potent induction of antimycobacterial 
interf eron-gamma-secreting cells equal to that induced by virulent M. 
tuberculosis, and elicitation of T cells recognizing dominant M. 
tuberculosis antigens absent from BCG. These results suggest that the BCG 
vaccine may be too attenuated to afford effective protective immunity 
against tuberculosis, and vaccine strains that can provide sustained 
delivery of ***mycobacterial*** antigens are promising 
antituberculosis vaccine candidates. 

XI ***Mycobacterium*** tuberculosis defective in phthiocerol 

dimycocerosate translocation provides greater protective immunity against 
tuberculosis than the existing bacille Calmette-Guerin vaccine 

AB We demonstrate that * * *Mycobacterium* * * tuberculosis that is unable 

to export the complex lipid phthiocerol dimycocerosate has a decreased 
capacity to replicate in mice and affords sustained protective immunity 
against M. tuberculosis infection Protection was significantly better than 



that provided by the existing vaccine, * * *Mycobacterium* * * bovis 
bacille Calmette-Guerin (BCG) , and this improved protective efficacy was 
maintained for at least 24 weeks after vaccination. Protection afforded. 

may be too attenuated to afford effective protective immunity 
against tuberculosis, and vaccine strains that can provide sustained 
delivery of ***mycobacterial*** antigens are promising 
antituberculosis vaccine candidates. 
STP Keywords Plus (R) : BOVIS BCG; INTERFERON-GAMMA; MICE; ATTENUATION; 
***AUXOTROPH*** ; INFECTION; EFFICACY; DNA; *** RD 1*** 
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AB Non-naturally occurring ** Mycobacteria* * * in the 

***Mycobacterium*** tuberculosis complex are provided. These 
***mycobacteria*** have a deletion of an ***rdi*** region or a 
region controlling prodn. of a vitamin, and exhibit attenuated virulence 
in a mammal when compared to the ***mycobacteria*** without the 
deletion. Also provided are non-naturally occurring * * *mycobacteria* * * 
that have a deletion of a region controlling prodn. of lysine, and 

***mycobacteria*** comprising two attenuating deletions. Vaccines 
comprising these ***mycobacteria*** are also provided, as are methods 
of protecting mammals from virulent ***mycobacteria*** using the 
vaccines. Also provided are methods of prepg. these vaccines which 
include the step of deleting an region or a region 

controlling prodn. of a vitamin from a * * *mycobacterium* * * in the M 
tuberculosis complex. 
OSC.G 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD (1 CITINGS) 
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Attenuated ***Mycobacterium*** tuberculosis vaccines comprising 
deletion of ***rdi*** region 

Non-naturally occurring * * Mycobacteria* * * in the 

***Mycobacterium*** tuberculosis complex are provided. These 
***mycobacteria*** have a deletion of an ***rdi*** region or a 
region controlling prodn. of a vitamin, and exhibit attenuated virulence 
in a mammal when compared to the ***mycobacteria*** without the 
deletion. Also provided are non-naturally occurring * * *mycobacteria* * * 
that have a deletion of a region controlling prodn. of lysine, and 

***mycobacteria*** comprising two attenuating deletions. Vaccines 
comprising these ***mycobacteria*** are also provided, as are methods 
of protecting mammals from virulent ** Mycobacteria* * * using the 
vaccines. Also provided are methods of prepg. these vaccines which 
include the step of deleting an ***rdi*** region or a region 
controlling prodn. of a vitamin from a ** Mycobacterium* * * in the M 
tuberculosis complex. 
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* * *Mycobacter ium* 
region for vaccin* 



* tuberculosis comprising deletion of 
prepns . ) 



RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Antigens 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Enzymes, biological studies 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 1 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 2 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 3 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 4 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 5 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 6 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Interleukin 7 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Lymphokines 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Lymphotoxin 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 



(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Reporter gene 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Tumor necrosis factors 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT Microorganism 

( ***auxotrophic*** ; attenuated * * *Mycobacter ium* * * tuberculosis 
comprising deletion of ***rdi*** region for vaccine prepns.) 
IT Development, mammalian postnatal 

(child; attenuated * * *Mycobacterium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Toxoids 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(diphtheria; attenuated * * *Mycobacter ium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Steroids, biological studies 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(enzyme; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of region for vaccine prepns.) 

IT Drug delivery systems 

(injections, s.c; attenuated ***Mycobacterium*** tuberculosis 
comprising deletion of * * *RD1 * * * region for vaccine prepns.) 
IT Venoms 

(insect; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of ***p>Q]_*** region for vaccine prepns.) 

IT Drug delivery systems 

(intradermal; attenuated * * *Mycobacter ium* * * tuberculosis 
comprising deletion of region for vaccine prepns.) 

IT Development, microbial 

(merozoite, malaria; attenuated * * *Mycobacter ium* * * tuberculosis 
comprising deletion of ***p>Q]_*** region for vaccine prepns.) 

IT DNA 

RL: BPN (Biosynthetic preparation); BSU (Biological study, unclassified); 
THU (Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(recombinant; attenuated ***Mycobacterium*** tuberculosis 
comprising deletion of region for vaccine prepns.) 

IT Gene, microbial 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(sacB; attenuated * * *Mycobacterium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 

IT Mutagenesis 

(site-directed, deletion; attenuated ***Mycobacterium*** 
tuberculosis comprising deletion of ***rdi*** region for vaccine 
prepns . ) 

IT Venoms 

(snake; attenuated * * *Mycobacterium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 



IT Development, microbial 

(sporozoite, malaria; attenuated ***Mycobacterium*** tuberculosis 
comprising deletion of ***rdi*** region for vaccine prepns.) 

IT Toxoids 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(tetanus; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of region for vaccine prepns.) 

IT Tuberculosis 

(vaccine; attenuated * * *Mycobacter ium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Insecta 

(venom; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Interferons 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(.alpha.; attenuated * * *Mycobacter ium* * * tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Interferons 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(.beta.; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of ***rdi*** region for vaccine prepns.) 
IT Interferons 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(.gamma.; attenuated ***Mycobacterium*** tuberculosis comprising 
deletion of region for vaccine prepns.) 

IT 53-84-9, Nicotinamide adenine dinucleotide 56-87-1, L-Lysine, biological 
studies 61-90-5, L-Leucine, biological studies 73-22-3, L-Tryptophan, 
biological studies 79-83-4, Pantothenic acid 147-85-3, L-Proline, 
biological studies 

RL: BSU (Biological study, unclassified); REM (Removal or disposal); BIOL 
(Biological study); PROC (Process) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT 9001-45-0, .beta. Glucuronidase 9014-00-0, Luciferase 9031-11-2, 
.beta. Galactosidase 63774-46-9 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(attenuated ***Mycobacterium*** tuberculosis comprising deletion of 
***RD1*** region for vaccine prepns.) 
IT 588746-25-2P 

RL: BPN (Biosynthetic preparation); BSU (Biological study, unclassified); 
PRP (Properties); THU (Therapeutic use); BIOL (Biological study); PREP 
(Preparation); USES (Uses) 

(nucleotide sequence; attenuated ***Mycobacterium*** tuberculosis 
comprising deletion of region for vaccine prepns.) 

IT 588746-26-3 588746-27-4 588746-28-5 

RL: BSU (Biological study, unclassified); PRP (Properties); REM (Removal 
or disposal); BIOL (Biological study); PROC (Process) 

(nucleotide sequence; attenuated ***Mycobacterium*** tuberculosis 
comprising deletion of ***rdi*** region for vaccine prepns.) 
IT 588747-89-1 588747-90-4 588747-91-5 588747-92-6 588747-93-7 
588747-94-8 588747-95-9 588747-96-0 
RL: PRP (Properties) 



(unclaimed nucleotide sequence; attenuated 
tuberculosis vaccines comprising deletion of 



***Mycobacterium*** 
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TI Specialized transduction: An efficient method for generating marked and 

unmarked targeted gene disruptions in ***Mycobacterium*** 

tuberculosis, M. bovis BCG and M. smegmatis. 
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DT Article 
LA English 
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AB The authors have developed a simple and highly efficient system for 
generating allelic exchanges in both fast- and slow-growing 

***mycobacteria*** . In this procedure a gene of interest, disrupted by 
a selectable marker, is cloned into a conditionally replicating 
(temperature-sensitive) shuttle phasmid to generate a specialized 
transducing ***mycobacteriophage*** . The temperature-sensitive 
mutations in the ***mycobacteriophage*** genome permit replication at 
the permissive temperature of 30degreeC but prevent replication at the 
non-permissive temperature of 37degreeC. Transduction at a non-permissive 
temperature results in highly efficient delivery of the recombination 
substrate to virtually all cells in the recipient population. The 
deletion mutations in the targeted genes are marked with 

antibiotic-resistance genes that are flanked by gammadelta-res (resolvase 
recognition target) sites. The transductants which have undergone a 
homologous recombination event can be conveniently selected on 
antibiotic-containing media. To demonstrate the utility of this genetic 
system seven different targeted gene disruptions were generated in three 
substrains of ***Mycobacterium*** bovis BCG, three strains of 
***Mycobacterium*** tuberculosis, and * * *Mycobacterium* * * 
smegmatis . 

Mutants in the lysA, nadBC, panC, ***panCD*** , leuCD, Rv3291c and 
Rv0867c genes or operons were isolated as antibiotic-resistant (and in 
some cases * * *auxotrophic* * * ) transductants. Using a plasmid encoding 
the gammadelta-resolvase (tnpR) , the resistance genes could be removed, 
generating unmarked deletion mutations. It is concluded from the high 
frequency of allelic exchange events observed in this study that 
specialized transduction is a very efficient technique for genetic 
manipulation of ***mycobacteria*** and is a method of choice for 
constructing isogenic strains of M. tuberculosis, BCG or M. smegmatis 
which differ by defined mutations. 

TI Specialized transduction: An efficient method for generating marked and 
unmarked targeted gene disruptions in ***Mycobacterium*** 
tuberculosis, M. bovis BCG and M. smegmatis. 

AB The authors have developed a simple and highly efficient system for 
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generating allelic exchanges in both fast- and slow-growing 

***mycobacteria*** . In this procedure a gene of interest, disrupted by 
a selectable marker, is cloned into a conditionally replicating 
(temperature-sensitive) shuttle phasmid to generate a specialized 
transducing ***mycobacteriophage*** . The temperature-sensitive 
mutations in the ***mycobacteriophage*** genome permit replication at 
the permissive temperature of 30degreeC but prevent replication at the 
non-permissive temperature of 37degreeC. Transduction at. . . media. 
To demonstrate the utility of this genetic system seven different targeted 
gene disruptions were generated in three substrains of 

***Mycobacterium*** bovis BCG, three strains of * * *Mycobacterium* * * 
tuberculosis, and ***Mycobacterium*** smegmatis. Mutants in the lysA, 
nadBC, panC, ***panCD*** , leuCD, Rv3291c and Rv0867c genes or operons 
were isolated as antibiotic-resistant (and in some cases 

***auxotrophic*** ) transductants . Using a plasmid encoding the 
gammadelta-resolvase (tnpR) , the resistance genes could be removed, 
generating unmarked deletion mutations. It is. . . of allelic exchange 
events observed in this study that specialized transduction is a very 
efficient technique for genetic manipulation of * * *mycobacteria* * * and 
is a method of choice for constructing isogenic strains of M. 
tuberculosis, BCG or M. smegmatis which differ by. 
ORGN . 
Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human: host 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
ORGN Classifier 

***Mycobacteriaceae*** 08881 
Super Taxa 

***Mycobacteria*** ; Actinomycetes and Related Organisms; 
Eubacteria; Bacteria; Microorganisms 
Organism Name 

***Mycobacterium*** bovis BCG: pathogen 
***Mycobacterium*** bovis smegmatis: pathogen 
***Mycobacterium*** tuberculosis: pathogen 



Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
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jj a ***pantothenate*** ***auxotroph*** of * * *Mycobacterium* * * 

tuberculosis is highly attenuated and protects mice against tuberculosis. 
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AB With the advent of HIV and the widespread emergence of drug-resistant 

strains of ***Mycobacterium*** tuberculosis, newer control strategies 
in the form of a better vaccine could decrease the global incidence of 
tuberculosis. A desirable trait in an effective live attenuated vaccine 
strain is an ability to persist within the host in a limited fashion in 
order to produce important protective antigens in vivo. Attenuated M. 
tuberculosis vaccine candidates have been constructed by deleting genes 
required for growth in mice. These candidate vaccines did not elicit 
adequate protective immunity in animal models, due to their inability to 
persist sufficiently long within the host tissues. Here we report that an 

***auxotrophic*** mutant of M. tuberculosis defective in the de novo 
biosynthesis of pantothenic acid (vitamin B5) is highly attenuated in 
immunocompromised SCID mice and in immunocompetent BALB/c mice. SCID mice 
infected with the ***pantothenate*** * * *auxotroph* * * survived 

significantly longer (250 days) than mice infected with either bacille 
Calmette-Guerin (BCG) vaccine or virulent M. tuberculosis (77 and 35 days, 
respectively) . Subcutaneous immunization with this * * *auxotroph* * * 
conferred protection in C57BL/6J mice against an aerosol challenge with 
virulent M. tuberculosis, which was comparable with that afforded by BCG 
vaccination. Our findings highlight the importance of de novo 

***pantothenate*** biosynthesis in limiting the intracellular survival 
and pathogenesis of M. tuberculosis without reducing its immunogenicity in 
vaccinated mice. 

TI A ***pantothenate*** * * *auxotroph* * * of * * ^Mycobacterium* * * 

tuberculosis is highly attenuated and protects mice against tuberculosis. 

AB With the advent of HIV and the widespread emergence of drug-resistant 

strains of ***Mycobacterium*** tuberculosis, newer control strategies 
in the form of a better vaccine could decrease the global incidence of 
tuberculosis. A desirable. . . in animal models, due to their 
inability to persist sufficiently long within the host tissues. Here we 
report that an * * *auxotrophic* * * mutant of M. tuberculosis defective 
in the de novo biosynthesis of pantothenic acid (vitamin B5) is highly 
attenuated in immunocompromised SCID mice and in immunocompetent BALB/c 
mice. SCID mice infected with the ***pantothenate*** 

***auxotroph*** survived significantly longer (250 days) than mice 
infected with either bacille Calmette-Guerin (BCG) vaccine or virulent M. 
tuberculosis (77 and 35 days, respectively). Subcutaneous immunization 
with this ***auxotroph*** conferred protection in C57BL/6J mice 
against an aerosol challenge with virulent M. tuberculosis, which was 
comparable with that afforded by BCG vaccination. Our findings highlight 
the importance of de novo ***pantothenate*** biosynthesis in limiting 
the intracellular survival and pathogenesis of M. tuberculosis without 
reducing its immunogenicity in vaccinated mice. 
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***Mycobacterium*** tuberculosis vaccine: immunologic-drug, 
immunostimulant-drug; * * *pantothenate* * * : biosynthesis 

ORGN . 

Chordata; Animalia 
Organism Name 

mouse: host, immunocompromised 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents, Vertebrates 
ORGN Classifier 
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Eubacteria; Bacteria; Microorganisms 
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***Mycobacterium*** tuberculosis: * * *auxotroph* * * 
Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
RN 20938-62-9 ( * * *pantothenate* * * ) 

L19 ANSWER 36 OF 36 SCISEARCH COPYRIGHT (c) 2009 The Thomson Corporation on 
STN 

AN 2003:104040 SCISEARCH <<LOGINID :: 2 0 0 9 1 1 03>> 
GA The Genuine Article (R) Number: 636DP 

jl a ***pantothenate*** * * *auxotroph* * * of * * *Mycobacterium* * * 

tuberculosis is highly attenuated and protects mice against tuberculosis. 
AU ANON 

CS CEA, U548 INSERM, F-38054 Grenoble, France; Univ Basel, Pharmactr, Dept 

Immunol, CH-4065 Basel, Switzerland 
SO NATURE REVIEWS IMMUNOLOGY, (OCT 2002) Vol. 2, No. 10, pp. 719-719. 

ISSN: 1474-1733. 

PB NATURE PUBLISHING GROUP, MACMILLAN BUILDING, 4 CRINAN ST, LONDON Nl 9XW, 
ENGLAND . 

DT News Announcement; Journal 

LA English 

REC Reference Count: 0 

ED Entered STN: 7 Feb 2003 

Last Updated on STN: 7 Feb 2003 
TI A ***pantothenate*** * * *auxotroph* * * of * * *Mycobacter ium* * * 

tuberculosis is highly attenuated and protects mice against tuberculosis. 



